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THE EFFECT OF SMELTER ATMOSPHERES ON THE
QUALITY OF DRY PROCESS ENAMELS
FOR CAST IRON
I. INTRODUCTION
1. Purpose of Investigation.-The effect of various gases present in
the furnace during the smelting of enamels for sheet steel has been
covered in Bulletin No. 224 recently published.* It was concluded
that nitrogen, carbon dioxide, and reducing atmospheres, determined
by the presence of CO and the lack of oxygen, were not deleterious to
enamels for sheet steel and that sulphur dioxide was deleterious. It
was the purpose of this investigation to continue this work on another
type of enamels, dry process enamels for cast iron. It was decided to
subject these dry process enamels to the following smelter atmos-
pheres: (1) sulphur dioxide, (2) sulphur dioxide and reducing condi-
tions, and (3) reducing conditions. The effect of these atmospheres
on the quality of the enamel after it had been burned on cast-iron
test pieces was determined.
2. Acknowledgments.-The data presented in this paper were ob-
tained in an investigation which was conducted by the Engineering
Experiment Station of the University of Illinois, of which DEAN
M. S. KETCHUM is the director, in co6peration with the Utilities
Research Commissiont which represents several Utilities Companies,
chiefly in Chicago, Illinois. This research was carried out in the
Department of Ceramic Engineering of which PROF. C. W. PARMELEE
is the head.
The writers wish to thank Professor Parmelee for his helpful
suggestions and co6peration in this research.
II. THE SMELTING EQUIPMENT
3. Electric Smelting Equipment.-The Globar electric laboratory
smelter described in Bulletin No. 224 was used in this work. The only
addition to the smelting equipment was a small exhaust hood p aced
*"The Effect of Smelter Atmospheres on the Quality of Enamels for Sheet Steel," Univ. of Ill.
Eng. Exp. Sta. Bul. 224.
tThe Utilities Research Commission represents Chicago, North Shore & Milwaukee Railroad
Company, Public Service Company of Northern Illinois, The People's Gas Light & Coke Company,
Chicago Rapid Transit Company, Commonwealth Edison Company, Middle West Utilities Company,
and Midland United Company.
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FIG. 1. ELECTRIC LABORATORY FURNACE
over the smelter lid to catch escaping gases which might be harmful to
the investigators and to delicate laboratory equipment.
III. DETERMINATION OF EFFECT OF SMELTER ATMOSPHERES ON
QUALITY OF DRY PROCESS ENAMELS FOR CAST IRON
4. Enamels Used.-The compositions of the enamels used in this
work are given in Table 1. R42, a leadless tin enamel, R46 a high-
lead tin enamel, R49, a low-lead antimony enamel, and R52, a leadless
antimony enamel, were smelted in one and one-half hours at a furnace
temperature of 2025 deg. F. giving a temperature of 1860 deg. F. over
the molten enamel at the end of the test. N6, a low-lead antimony
enamel containing TiO2, was more refractory and required a furnace
temperature of 2300 deg. F., giving a temperature of about 2100 deg.
EFFECT OF SMELTER ATMOSPHERES ON ENAMELS
TABLE 1
DRY PROCESS ENAMELS FOR CAST IRON*
R42 R46 R49 R52 N6
Feldspar ................... 33.4 33.1 32.0 33.2 8.5
Borax..................... 19.6 18.7 24.7 28.2 11.9
Flint...................... ... . ... . . .... 25.7
NaC03. .................... .... 2.6 3.7 . 14.4
NaNO. .................... 2.4 2.6 2.9 5.6 5.1
Fluorspar.................. .... 4.4 6.0 4.8 ....
Cryolite.................... 9.7 2.6 .... 3.2
Red Lead.................. .... 14.6 2.6 .. 7.6
ZnO....................... 10.2 9.2 9.1 11.3 5.1
Boric Acid.................. 17.9 ... ... .
BaCO ...................... .... 4.4 6.6 6.5 .
Whiting .................... .... ... 2.5 2.4 3.0
NasSiFe .................... . .. . . ... ... 1.7
SbsOa .
. . . . . . . . . . . . . . . . . . .
.. 
. .
.. ...
.  4 . 8  ..Sodium Antimonate......... ... 9.9 .. 10.2
SnO ...................... 6.8 7.8 ...... ...
Ti02....................... .... .... .... .... 6. 8
Total...................... 100.0 100.0 100.0 100.0 100.0
*R42, R46, R49, R52-Tech. Paper, No. 142, Bureau of Standards, H. F. Staley.
N6-"Acid Resisting Cover Enamels for Sheet Iron," Univ. of Ill. Eng. Exp. Sta. Bul. 201.
F. over the molten enamel at the end of the test. One and one-half
hours were required for complete fusion.
5. Method of Procedure and Analysis.-A 1000-gram batch of each
enamel was thoroughly mixed and, when the smelter had reached the
desired temperature, the frit batch was placed in the crucible through
a hole in the lid by means of a funnel. The test gases were introduced
through holes in the lid of the crucible, city gas of the following com-
position being used to give reducing conditions:
Per Cent Per Cent
CO2 ........................ 4.8 H2 ....................... 28.1
Illuminants.................. 10.4 CH4........ .............. 15.5
02........................... . 0.8 N . .
. . . . . . . . . . . . . . . .. . .
.. . 18.6
CO..........................21.8 S...................... 6-9 grains per
100 cu. ft.
Sampling tubes and gas tubes were sealed in the lid with a mixture
of asbestos, sodium silicate, and water. It was found that one and
one-half hours smelting in air was sufficient to give a good smooth
thread, which was the criterion for complete fusion. The molten frit
was quenched in cold water, rinsed, dried, ground to 100 mesh, and
burned on cast-iron test pieces in air, the effect of the smelting atmos-
pheres being determined from these test pieces. The atmospheres
over the enamel during smelting were analyzed at suitable intervals
for carbon dioxide, oxygen, and carbon monoxide, the carbon dioxide
being absorbed in a potassium hydroxide solution, the oxygen in an
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alkaline solution of pyrogallol, and the carbon monoxide in an acid
solution of cuprous chloride. The water soluble gases were dissolved
in the salt water of the gas collecting bottles before making the anal-
ysis. This procedure removed the fluorides, probably most of the
nitrogen oxides, and any sulphur dioxide present. The gases were
allowed to cool before analyzing. For sulphur dioxide the method of
Raschig as given by Dennis* was used. This is a modification of the
iodine method in which sodium acetate solution is added to prevent
the interference of nitrous acid. A blank test made with both enamels
used in the tests on sheet steel, Bulletin No. 224, showed that any
interference by substances other than nitrogen oxides evolved from
the enamel was negligible. In fact, the tests proved that even the
regular Reich iodine method was satisfactory under the given
conditions.
Since sulphur dioxide reacts with the enamel to form sulphates
which may be soluble, and thus could be removed by careful washing,
tests were made to determine the effect of quenching and washing on
the quality of enamels smelted in atmospheres high in sulphur
dioxide. The following procedure was used:
The regular smelting procedure was followed. The molten frit
was quenched in 10 000 cc. of distilled water and allowed to remain in
the water for a total of 4 minutes, then it was rinsed with 500 cc. of the
quenching water. Two samples of 500 cc. each were then taken and
the frit was replaced in the water and kept well agitated for 11
minutes more, and two more 500 cc. samples were taken. The four
samples of quenching water were analyzed for soluble sulphates that
had dissolved out of the frit. Each sample was filtered, made slightly
acid with HC1 using methyl orange as an indicator, and the sulphate
was precipitated as BaS0 4, filtered and dried, heated to redness,
cooled and weighed. The sulphate was then calculated to K 2S0 4, or
Na 2S0 4. The chemical analysis of the sulphate formed, given in
Bulletin No. 224, shows it to be a combination of K2S0 4 and Na2SO 4.
An examination with X-rays by the Hull-Debye-Scherrer powder
method indicates that neither K2S0 4 nor Na 2SO 4 are present alone,
but that some combination of the two is present. The X-ray tests
were made possible through the courtesy of Dr. G. L. Clark of the
Department of Chemistry of the University of Illinois.
6. Effect of Reducing Conditions on Dry Process Enamels for Cast
Iron.-The analyses of the atmospheres are shown in Fig. 2. Be-
cause of the volume of gas given off by the enamel, the atmosphere
*L. M. Dennis, "Gas Analysis," The Macmillan Company.
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did not become approximately constant until the test was half com-
pleted. R42, a leadless tin enamel, was the only one to withstand the
reducing action of the city gas. In all other cases metal oxides were
reduced to metallic beads. It is presumed that the oxides reduced are
the opacifying oxides, as there was a decided loss in opacity in some
cases, and the appearance of white refractory oxidized particles in the
surface of the enamel in other cases. In some cases the loss of opacity
was so great as to give a mottled appearance to the enamel. A quali-
tative test of the metallic beads formed in R49, a low-lead antimony
enamel, showed only antimony to be present. A qualitative test of
the metallic beads formed in R46, a high-lead tin enamel, showed only
the presence of metallic tin. With N6, the low-lead antimony enamel
containing TiO2, the reduction was so great that the enamel would not
burn down in the ordinary burning time.
7. Effect of Reducing Conditions and Sulphur Dioxide on Dry
Process Enamels for Cast Iron.-The analyses of the atmospheres
are shown in Fig. 3. Reducing conditions prevent the formation of
sulphates in the enamel by the sulphur dioxide. Because of the reduc-
tion of part of the sulphur dioxide to hydrogen sulphide by the reduc-
ing atmosphere, a lower sulphur dioxide content was thus recorded
than in the tests with sulphur dioxide alone. The amount of sulphur
dioxide entering the smelting chambers was approximately the same
for all tests.
In all cases the SO 2- reducing atmospheres were deleterious to the
quality of the enamel. The leadless enamels, R42 and R52, were
most resistant, showing only dirty surfaces, while R49 and N6 had
refractory oxides appearing and a mottled opacity. R46 was least
resistant, being changed from a good white enamel to a glossy black
enamel with evenly distributed fine white specks.
8. Effect of Sulphur Dioxide on Dry Process Enamels for Cast Iron
and Relation of Quenching Practice to the Effect.-The analyses of the
atmospheres of the first tests made are shown in Fig. 4. The re-
sults obtained indicate that even when the frit is allowed to remain in
the quenching water four minutes and then rinsed once, approxi-
mately five per cent sulphur dioxide in the atmosphere at the end of
the test will cause scumming and sulphur pock marks. Tests were
then made with greater amounts of sulphur dioxide in the atmosphere
(analyses shown in Fig. 5), to determine the effect of the higher
concentrations of sulphur dioxide and the relation of quenching prac-
tice to the effect. In all cases, except R46, the 15-minute quenching
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TABLE 2
EFFECT OF SULPHUR DIOXIDE ON DRY PROCESS ENAMELS FOR CAST IRON AND
RELATION OF QUENCHING PRACTICE TO THE EFFECT
(A) Low Percentages of SOs, 4-min. Quenching, No Soluble Sulphate Test
Enamel Per Cent SO 2 in
Enamel Atmosphere Burning Quality
R42 ............................... ................. 0.02-0.56 Good surface
R46 ............................... ................. 0.05-2.51 Good surface
R49 ... ............................... .............. 0.04-6.18 S pock marks
R52 ............................................... .0.00-0.01 Good surface
(B) High Percentages of SO 2, Soluble Sulphate Test
Per Cent Sulphate Removed from Frit
Per Cent SO 2  BurningEnamel in Atmosphere 4 min. test calculated as 15 min. test calculated as Quality
K 2SO4 or Na2SOS KSO4 or Na2SO4
R42....... 0.28-30.1 0.96 0.78 1.11 0.91 Good surface
R46....... 1.56-46.2 2.89 2.35 3.21 2.61 S pock marks
R49....... 0.05-3.24 1.40 1.14 1.62 1.32 Good surface
R49....... 0.05-27.7 2.00 1.63 2.54 2.07 Good surface
R52....... 0.03-11.25 1.79 1.46 1.93 1.57 Good surface
N6....... 2.15-8.67 3.06 2.49 3.42 2.78 Goodsurface
and washing period was sufficient to remove the soluble sulphates
formed during smelting and give a good enamel. The atmosphere of
R46 was exceedingly high in sulphur dioxide, and the percentage of
soluble sulphates in the frit was higher than in the other enamels. A
longer and more careful quenching and washing may be required
for very high concentrations of sulphur dioxide. Table 2 shows the
percentage of soluble sulphates.
IV. SUMMARY OF RESULTS AND GENERAL CONCLUSIONS
9. Summary of Results.-Following is a summary of the results
obtained from the investigation:
(1) Reducing atmospheres in the smelter were deleterious to all
the enamels tested, except the leadless tin enamel, causing the reduc-
tion of metal oxides to metallic beads, which resulted in a loss of
opacity, small spots of refractory oxides in the surface, and black
specks on burning.
(2) Reducing atmospheres and the presence of high percentages
of sulphur dioxide in the smelter were deleterious to all enamels tested,
causing the reduction of metal oxides to metallic beads, which re-
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suited in a loss of opacity, small spots of refractory oxides in the
surface, and black specks on burning. The leadless tin enamel,
however, was least affected.
(3) The lead enamels, R46, R49, N6, smelted under reducing con-
ditions and under reducing conditions in the presence of sulphur di-
oxide, had a mottled appearance, and R46 (SO z- reducing) was altered
from a good white enamel to a glossy black enamel with evenly dis-
tributed fine white specks.
(4) Enamels R42, R46, R52, smelted in atmospheres low in sul-
phur dioxide, containing 2.5 per cent SO 2 or less at the end of the
test, and quenched for four minutes, were of good quality on burning.
(5) The enamel R49, smelted in an atmosphere containing 6.2
per cent sulphur dioxide at the end of the test, and quenched for four
minutes, showed the characteristic sulphur pock marks on burning,
due to incomplete removal of the sulphate.
(6) Enamels smelted in atmospheres high in sulphur dioxide, con-
taining up to 30 per cent at the end of the test, and quenched and
washed for fifteen minutes were of good quality on burning.
(7) The enamel R46, smelted in an atmosphere containing 46 per
cent sulphur dioxide at the end of the test, showed the characteristic
sulphur pock marks with the fifteen-minute quenching and washing
period. Apparently, the washing was incomplete.
(8) The sulphur dioxide apparently reacted more readily with the
enamel during the first half of the smelting period, or the period
during which the greatest volumes of gases were being given off.
(9) With N6, reducing conditions caused an increase in refrac-
toriness,, as well as loss of opacity, refractory oxides in surface, and
black specks.
10. General Conclusions.-The conclusions drawn are as follows:
(1) Composition plays an important part in the resistance of dry
process enamels for cast iron to the effect of reducing smelter atmos-
pheres and reducing smelter atmospheres with sulphur dioxide
present.
(a) The leadless tin enamel is the most resistant to the reduc-
ing conditions.
(b) The high-lead enamel is less resistant to reducing condi-
tions and reducing conditions with sulphur dioxide present than
the low-lead enamels tested.
(c) It should be possible to develop leadless enamels that
would be resistant to any reducing conditions found in plant
smelting practice.
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(d) Tin oxide is less readily reduced than antimony oxide.
(2) Careful quenching and washing will remove the sulphate
formed by smelting in the presence of high percentages of sulphur
dioxide, and no scumming or sulphur pock marks will result from
that source.
(a) Any sulphate formed from the sulphur dioxide in fuels
used in regular plant smelting practice should be removed by the
regular water quenching practice.
(b) Careful quenching and washing are advisable in all cases.
(3) Since, in this investigation, only gases in high concentrations
caused defects to appear, it is very probable that many of the black
specks encountered in commercial smelting are due to carbon or
other foreign materials being trapped in the enamel.
RECENT PUBLICATIONS OF
THE ENGINEERING EXPERIMENT STATIONt
Bulletin No. 182. Flow of Brine in Pipes, by Richard E. Gould and Marion I.
Levy. 1928. Fifteen cents.
Circular No. 17. A Laboratory Furnace for Testing Resistance of Firebrick to
Slag Erosion, by Ralph K. Hursh and Chester E. Grigsby. 1928. Fifteen cents.
Bulletin No. 183. Tests of the Fatigue Strength of Steam Turbine Blade Shapes,
by Herbert F. Moore, Stuart W. Lyon, and Norville J. Alleman. 1928. Twenty-five
cents.
Bulletin No. 184. The Measurement of Air Quantities and Energy Losses in
Mine Entries. Part III, by Alfred C. Callen and Cloyde M. Smith. 1928. Thirty-five
cents.
Bulletin No. 185. A Study of the Failure of Concrete under Combined Com-
pressive Stresses, by Frank E. Richart, Anton Brandtzaeg, and Rex L. Brown. 1928.
Fifty-five cents.
Bulletin No. 186. Heat Transfer in Ammonia Condensers. Part II, by Alonzo
P. Kratz, Horace J. Macintire, and Richard E. Gould. 1928. Twenty cents.
Bulletin No. 187. The Surface Tension of Molten Metals. Part II, by Earl E.
Libman. 1928. Fifteen cents.
Bulletin No. 188. Investigation of Warm-Air Furnaces and Heating Systems.
Part III, by Arthur C. Willard, Alonzo P. Kratz, and Vincent S. Day. 1928. Forty-
five cents.
Bulletin No. 189. Investigation of Warm-air Furnaces and Heating Systems.
Part IV, by Arthur C. Willard, Alonzo P. Kratz, and Vincent S. Day. 1929. Sixty
cents.
Bulletin No. 190. The Failure of Plain and Spirally Reinforced Concrete in
Compression, by Frank E. Richart, Anton Brandtzaeg, and Rex L. Brown. 1929.
Forty cents.
Bulletin No. 191. Rolling Tests of Plates, by Wilbur M. Wilson. 1929. Thirty
cents.
Bulletin No. 192. Investigation of Heating Rooms with Direct Steam Radiators
Equipped with Enclosures and Shields, by Arthur C. Willard, Alonzo P. Kratz,
Maurice K. Fahnestock, and Seichi Konzo. 1929. Forty cents.
Bulletin No. 193. An X-Ray Study of Firebrick, by Albert E. R. Westman.
1929. Fifteen cents.
*Bulletin No. 194. Tuning of Oscillating Circuits by Plate Current Variations,
by J. Tykocinski-Tykociner and Ralph W. Armstrong. 1929. Twenty-five cents.
Bulletin No. 195. The Plaster-Model Method of Determining Stresses Applied
to Curved Beams, by Fred B. Seely and Richard V. James. 1929. Twenty cents.
*Bulletin No. 196. An Investigation of the Friability of Different Coals, by Cloyde
M. Smith. 1929. Thirty cents.
*Circular No. 18. The Construction, Rehabilitation, and Maintenance of Gravel
Roads Suitable for Moderate Traffic, by Carroll C. Wiley. 1929. Thirty cents.
Bulletin No. 197. A Study of Fatigue Cracks in Car Axles. Part II, by Herbert
F. Moore, Stuart W. Lyon, and Norville J. Alleman. 1929. Twenty cents.
*Bulletin No. 198. Results of Tests on Sewage Treatment, by Harold E. Babbitt
and Harry E. Schlenz. 1929. Fifty-five cents.
*Bulletin No. 199. The Measurement of Air Quantities and Energy Losses in
Mine Entries. Part IV, by Cloyde M. Smith. 1929. Thirty cents.
*Bulletin No. 200. Investigation of Endurance of Bond Strength of Various Clays
in Molding Sand, by Carl H. Casberg and William H. Spencer. 1929. Fifteen cents.
*Circular No. 19. Equipment for Gas-Liquid Reactions, by Donald B. Keyes.
1929. Ten cents.
Bulletin No. 201. Adid Resisting Cover Enamels for Sheet Iron, by Andrew I.
Andrews. 1929. Twenty-five cents.
*A limited number of copies of bulletins starred are available for free distribution.
tCopies of the complete list of publications can be obtained without charge by addressing the
Engineering Experiment Station, Urbana, Ill.
ILLINOIS ENGINEERING EXPERIMENT STATION
Bulletin No. 202. Laboratory Tests of Reinforced Concrete Arch Ribs, by
Wilbur M. Wilson. 1929. Fifty-five cents.
*Bulletin No. 203. Dependability of the Theory of Concrete Arches, by Hardy
Cross. 1929. Twenty cents.
*Bulletin No. 204. The Hydroxylation of Double Bonds, by Sherlock Swann, Jr.
1930. Ten cents.
Bulletin No. 205. A Study of the Ikeda (Electrical Resistance) Short-Time Test
for Fatigue Strength of Metals, by Herbert F. Moore and Seichi Konzo. 1930.
Twenty cents.
*Bulletin No. 206. Studies in the Electrodeposition of Metals, by Donald B.
Keyes and Sherlock Swann, Jr. 1930. Ten cents.
*Bulletin No. 207. The Flow of Air Through Circular Orifices with Rounded
Approach, by Joseph A. Polson, Joseph G. Lowther, and Benjamin J. Wilson. 1930.
Thirty cents.
*Circular No. 20. An Electrical Method for the Determination of the Dew-Point
of Flue Gases, by Henry Fraser Johnstone. 1929. Fifteen cents.
Bulletin No. 208. A Study of Slip Lines, Strain Lines, and Cracks in Metals
under Repeated Stress, by Herbert F. Moore and Tibor Ver. 1930. Thirty-five cents.
Bulletin No. 209. Heat Transfer in Ammonia Condensers. Part III, by Alonzo
P. Kratz, Horace J. Macintire, and Richard E. Gould. 1930. Thirty-five cents.
Bulletin No. 210. Tension Tests of Rivets, by Wilbur M. Wilson and William A.
Oliver. 1930. Twenty-five cents.
Bulletin No. 211. The Torsional Effect of Transverse Bending Loads on Channel
Beams, by Fred B. Seely, William J. Putnam, and William L. Schwalbe. 1930.
Thirty-five cents.
Bulletin No. 212. Stresses Due to the Pressure of One Elastic Solid upon
Another, by Howard R. Thomas and Victor A. Hoersch. 1930. Thirty cents.
Bulletin No. 213. Combustion Tests with Illinois Coals, by Alonzo P. Kratz
and Wilbur J. Woodruff. 1930. Thirty cents.
*Bulletin No. 214. The Effect of Furnace Gases on the Quality of Enamels for
Sheet Steel, by Andrew I. Andrews and Emanuel A. Hertzell. 1930. Twenty cents.
Bulletin No. 215. The Column Analogy, by Hardy Cross. 1930. Forty cents.
Bulletin No. 216. Embrittlement in Boilers, by Frederick G. Straub. 1930.
Sixty-five cents.
Bulletin No. 217. Washability Tests of Illinois Coals, by Alfred C. Callen and
David R. Mitchell. 1930. Sixty cents.
Bulletin No. 218. The Friability of Illinois Coals, by Cloyde M. Smith. 1930.
Fifteen cents.
Bulletin No. 219. Treatment of Water for Ice Manufacture, by Dana Burks, Jr.
1930. Sixty cents.
*Bulletin No. 220. Tests of a Mikado-Type Locomotive Equipped with Nichol-
son Thermic Syphons, by Edward C. Schmidt, Everett G. Young, and Herman J.
Schrader. 1930. Fifty-five cents.
*Bulletin No. 221. An Investigation of Core Oils, by Carl H. Casberg and Carl E.
Schubert. 1931. Fifteen cents.
*Bulletin No. 222. Flow of Liquids in Pipes of Circular and Annular Cross-
Sections, by Alonzo P. Kratz, Horace J. Macintire, and Richard E. Gould. 1931.
Fifteen cents.
*Bulletin No. 223. Investigation of Various Factors Affecting the Heating of
Rooms with Direct Steam Radiators, by Arthur C. Willard, Alonzo P. Kratz, Maurice
K. Fahnestock, and Seichi Konzo. 1930. Fifty-five cents.
*Bulletin No. 224. The Effect of Smelter Atmospheres on the Quality of Enamels
for Sheet Steel, by Andrew I. Andrews and Emanuel A. Hertzell. 1931. Ten cents.
*Bulletin No. 225. The Microstructure of Some Porcelain Glazes, by Clyde L.
Thompson. 1931. Fifteen cents.
*Bulletin No. 226. Laboratory Tests of Reinforced Concrete Arches with Decks,
by Wilbur M. Wilson. 1931. (In press.)
*Bulletin No. 227. The Effect of Smelter Atmospheres on the Quality of Dry
Process Enamels for Cast Iron, by A. I. Andrews and H. W. Alexander. 1931.
Ten cents.
*A limited number of copies of bulletins starred are available for free distribution.
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The University includes the following departments:
The Graduate School
The College of Liberal Arts and Sciences (Curricula: General with majors,
in the Humanities and, the Sciences; Chemistry and Chemical Engi-
neering; Pre-legal, Pre-medical, and Pre-dental; Pre-journalism, Home
Economics, Economic Entomology, and Applied Optics)
The College of Commerce and Business Administration (Curricula: Gen-
eral Business,aBanking and Finance, Insurance, Accountancy, Railway
Administration, Railway Transportation, Industrial Administration,
Foreign Commerce, Commercial Teachers, Trade and Civic Secretarial
Service, Public Utilities, Commerce and Law)
The College of Engineering (Curricula: Architecture, Ceramics; Architec-
tural, Ceramic, Civil, Electrical, Gas, General, Mechanical, Mining, and
Railway Engineering; Engineering Physics)
The College of Agriculture (Curricula: General Agriculture; Floriculture;
Home Economics; Landscape Architecture; Smith-Hughes -in con-junction with the College of Education)
The College of Education (Curricula: Two year, prescribing junior stand-
ing for admission-- General Education, Smith-Hughes Agriculture,
Smith-Hughes Home Economics, Public School Music; Four year, ad-
mitting from the high school-Industrial Education, Athletic Coaching,
Physical Education. The University High School is the practice school
of the College of Education)
The School of Music (four-year curriculum)
The College of Law (three-year curriculum based on a college degree, or
three years of college work at the University of Illinois)
The Library School (two-year curriculum for college graduates)
The School of Journalism (two-year curriculum based on two years of
college work)
The College of Medicine (in Chicago)
The College of Dentistry (in Chicago)
The School of Pharmacy (in Chicago)
The Summer Session (eight weeks)
Experiment Stations and Scientific Bureaus: U. S. Agricultural Experiment
Station; Engineering Experiment Station; State Natural History Stir-
vey; State Water Survey; State Geological Survey; Bureau of Educa-
tional Research.
The Library collections contain (May 1, 1930) 836,496 volumes and 221,800
pamphlets.
For catalogs and information address
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